: Enzymatic reaction performed in deuterated water. A: Fraction of product (■) and fractions of deuterated substrate (▲) or product (•) during the isomerization of substrate IF (100 µM) at pD 6.5 at 37°C. Turnover at 240 min corresponds to an equilibrium constant K eq =1.76 versus 2.85 in water. Residual water content was 6%. Fractions of deuterated peptide were calculated from mass peaks based on the observed isotope pattern (B) of IF. C: MALDI-MS of substrate (upper panel) and product (lower panel) fractions collected from HPLC after 10 min of reaction. instruments equipped with a cryogenically cooled probe (TXI). 1 H and TOCSY spectra (60ms mixing time) were used for resonance assignment. The acquired data set for the TOCSY spectrum consisted of 256 data points in t 1 and 4096 data points in t 2 , recorded with 32 scans per increment. Each data matrix was zero filled to 512 x 8192 points and 82° shifted Cosine and 82° shifted Gaussian weighing functions were applied in f1 and f2 prior to Fourier transformation. All experiments were recorded at 300K in acetonitrile-d3, which was also used as reference for the chemical shift. The resonance assignment is listed in table S1. 
